Evelyn L. Bull is a research wildlife biologist, Forestry and Range Sciences Laboratory, 1401 Gekeler Lane, La Grande, OR 97850; Jerry W. Deal is a regional wildlife habitat manager, Idaho Fish and Game, 3101 South Powerline Road, Nampa, ID 83686; and Janet E. Hohmann is a wildlife contractor, Wallowa, OR 97885. The abundance of birds and amphibian larvae was compared between fenced and unfenced stock ponds in 1993 to determine if fencing improved the habitat for these species in northeastern Oregon. Stock ponds that were fenced had significantly higher densities of bird species, guilds, and taxonomic groups than stock ponds that were unfenced. No differences in the relative abundance of larvae of Pacific treefrogs (Pseudacris regilla) or long-toed salamanders (Ambystoma macrodactylum) were found between fenced and unfenced ponds. Fencing at least a portion of stock ponds in forested areas provides habitat for a greater diversity and abundance of birds.
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Livestock grazing is the most widespread influence on native ecosystems of the Western United States and occurs on most of the federal lands in the West (Fleischner 1994) . Grazing greatly impacts some vertebrate populations, primarily through indirect effects on the habitat structure and prey availability, although there also can be direct effects such as trampling. On many federal lands, water sources have been developed in the last 30 years in the form of stock ponds or troughs for more efficient use by livestock and to encourage dispersal of animals.
These stock ponds are an important source of water and habitat for wildlife on many rangelands and forest lands. In the 1980s and 1990s, many ponds on national forest lands were partially fenced to protect the banks, enhance vegetation, and improve water quality. Fencing is done both to protect the resources and to provide habitat for wildlife, but it has not been determined if fencing actually benefits wildlife in these forested habitats. Our objective was to compare the density of avifauna and relative abundance of amphibians at fenced and unfenced ponds on forest lands.
We surveyed 25 fenced and 25 unfenced stock ponds for birds and amphibians in the Wallowa Valley Ranger District on the Wallowa-Whitman National Forest in northeastern Oregon in spring and summer 1993. All ponds selected had permanent water, were 0.1 to 1.2 ha in size and less than 2 m deep, and were in conifer forests. Sixteen of the fenced ponds had more than half the pond fenced, and nine had less than half the pond fenced. Ponds had been fenced for 6 to 11 years before the study. The 25 fenced ponds were selected from a potential of 30 ponds on the district; we used those ponds closest to roads because of accessibility. The unfenced ponds also were selected based on accessibility and for being more than 0.5 km from other ponds that were selected. Continuous grazing by cattle occurred at or around the ponds from mid-June until late September.
We surveyed birds at ponds by using variable circular plots (Reynolds and others 1980) and placed one station at each pond. Each station was visited three times, once during each of the three periods: 1-15 May, 16-30 May, and 1-25 June. During a survey, we quietly sat near the pond for 15 minutes and recorded all birds seen or heard. For each bird, we recorded species and distance from the station. Surveys occurred between sunrise and 1100 hours; no surveys were done during adverse weather conditions (heavy rain or strong winds).
Density and effective area for each species detected more than once were calculated with the variable circular plot (VCP) program (Garton 1992) by using the ordered distance method (Patil and others 1982) . Species were assigned to a guild category (Ehrlich and others 1988, Thomas 1979 ) based on a nesting and feeding location matrix approach found in Verner (1984) (table 1) . We also created taxonomic groups, which placed more closely related species into common categories (table 2).
Density estimates and detection distances for fenced and unfenced ponds were tabulated by species, guild, and taxonomic group. To avoid describing density of less abundant bird species in small decimal units, estimates were scaled by a factor of 10 3 and expressed as density of birds per 1000 ha. For each set of density estimates and detection distances, we performed a Wilcoxon signed-ranks test (Snedecor and Cochran 1980) on data between fenced and unfenced plots. The Wilcoxon signed-ranks test was chosen over a paired-sample t-test because the probability plots of the differences in detectability distance appeared to be nonnormal.
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Bird Surveys Density estimates in the VCP program are a function of the number of birds detected and the effective area of the variable circular plot. The plot radius used to estimate effective area is derived from the same data as the detection distance. Therefore, the estimates of density and detection distance for birds within a given plot or group of plots are not independent. To ensure that any differences found in relative abundance were not simply a function of different detection distances due to variation in vegetation structure between fenced and unfenced ponds, we also compared the mean number of birds detected in fenced and unfenced plots by using Wilcoxon signed-ranks tests. A significance level of 0.05 was used.
We determined amphibian use of the ponds by sampling the larvae of the long-toed salamander (Ambystoma macrodactylum), Pacific treefrog (Pseudacris regilla), and western toad (Bufo boreas) with dip nets (Shaffer and others 1994) between 7 and 15 June 1993. This time interval was selected because larvae of all three species were present and large enough to be captured. We did not sample adults of the species because they are typically found in aquatic habitats only during breeding (Nussbaum and others 1983) .
Relative abundance of larvae was determined by using eight sweeps with a dip net (rectangular frame 34 by 18 cm with 3 mm mesh) at each pond. Each sweep was 1.5 m long, ran perpendicular to the shore, and ended at the edge of the water. The locations of the sweeps were at 45 o intervals around the periphery of the pond. The total number of larvae caught per pond was recorded by species. We compared the relative abundance of the larvae of each species between fenced and unfenced ponds with a paired-sample t-test.
The fenced plots had significantly higher densities for bird species (Z = -3.05, P < 0.01), guilds (Z = -3.06, P < 0.01), and taxonomic groups (Z = -2.15, P = 0.02) (table 3). Detection distances were greater in the unfenced plots than in the fenced plots for species (Z = 2.97, P < 0.01), guilds (Z = 2.82, P = 0.01), and taxonomic group (Z = 2.5, P = 0.01). However, significantly more birds were detected in the fenced plots in all three classification methods (species: Z = -2.81, P < 0.01; guilds: Z = -2.67, P = 0.01; taxonomic groups: Z = -3.22, P < 0.01). So the differences in densities were not because of the differences in detection distances but rather a result of more birds occurring in the fenced plots.
The densities in fenced plots was more than double those in unfenced plots in the guilds of birds that nested on the ground (GRGR, GRSH, GRWA), fed on the ground and nested on tree boles and large branches (TRGR), and nested in snags and fed on tree boles and large branches (SNTR) (fig. 1) . The taxonomic groups with more than double the densities in fenced plots compared to unfenced plots included hawks, thrushes, wrens, blackbirds, finches, swallows, shore and marsh birds, and starlings ( fig. 2 ).
There were no significant differences in the relative abundance of long-toed salamanders and Pacific treefrogs between fenced and unfenced ponds. Sample size was inadequate for a comparison of western toads. Larvae of Pacific treefrogs were detected at 92 percent ( = 60.8 larvae captured in sweeps per pond containing this species; SD = 93.05) of the unfenced and 88 percent ( = 47.2 larvae per pond; SD = 38.87) of the fenced ponds containing them. Larvae of long-toed salamanders
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Amphibian Survey Figure 1-Density (number per 1000 ha) of bird guilds using fenced and unfenced ponds in northeastern Oregon, 1993.
Figure 2-Density (number per 1000 ha) of taxonomic groups of birds using fenced and unfenced ponds in northeastern Oregon, 1993. were detected at 92 percent ( = 27.9 larvae per pond; SD = 35.84) of the unfenced and 84 percent ( = 20.7 larvae per pond; SD = 18.94) of the fenced ponds. Larvae of western toads were less common with only 24 percent ( = 11.5 larvae per pond; SD = 4.97) of the unfenced and 20 percent ( = 32.8 larvae per pond; SD = 61.1) of the fenced ponds containing them.
The guilds and taxonomic groups of birds with higher densities in the fenced ponds compared to the unfenced ponds included birds that nested or foraged on the ground, thrushes, wrens, blackbirds, chickadees, creepers, nuthatches, finches, and swallows ( figs. 1 and 2) . The greater abundance of many of these birds is explained by the more abundant vegetative ground cover in the areas protected from livestock grazing. The denser ground cover and vegetation would provide more material for nesting, more concealed nest sites, and more habitat diversity for terrestrial and aerial invertebrates on which most of these birds forage. Reduction in vegetation from grazing around unfenced ponds may reduce nest substrate for birds, alter availability of prey, alter the predator assemblage, and increase nest detectibility.
An interesting observation is the greater abundance of brown-headed cowbirds at fenced ponds. There is considerable concern regarding this species because it is a brood parasite and seems to be spreading throughout the West (Rothstein 1994) . Young and Hutto (1999) reported that the best predictor of cowbird presence was the abundance of potential hosts in the Northern Rockies. The higher numbers we observed at fenced ponds may have been a function of the higher diversity of birds (and potential hosts) that also occurred at the fenced ponds.
Although we found no references to studies comparing avifauna using fenced and unfenced ponds in forest lands, there have been studies comparing bird use in ponds in rangelands. Grazing in stock ponds reduced pair numbers, nesting densities, and nest success of waterfowl in North Dakota (Kirsch 1969) . Grazing on small pond shorelines in Texas resulted in a severe reduction of foliar cover and vegetation height; fencing at least half the shore line was recommended to protect waterfowl habitat (Whyte and Cain 1981) .
Many studies comparing avian use of grazed and ungrazed riparian habitats have been conducted with varying results. Saab and others (1995) cited nine studies that describe the impacts of grazing by comparing avian populations on adjacent grazed and ungrazed sites in western riparian habitats for which abundance data were reported on 68 species of Neotropical migrant landbirds; they reported that "in a qualitative assessment of all studies combined, nearly half (46 percent) of these species decreased in abundance with cattle grazing, 29 percent increased with grazing, and 25 percent showed no clear response." No differences were found in avian communities between grazed and ungrazed riparian habitats in forested lands in northeastern Oregon (Kauffman and others 1982) and in rangelands in Nevada (Medin and Clary 1991) . Taylor (1986) reported that bird species richness decreased with grazing in riparian areas in Oregon, and bird counts were 5 to 13 times higher in ungrazed areas than in grazed areas. Avian species richness and relative abundance were greater in exclosure plots than in plots with past grazing (Dobkin and others 1998). Predation on real and on artificial bird nests was higher in grazed versus ungrazed sites (Ammon and Stacey 1997).
There has been considerable speculation on the influence of livestock on amphibians (Horusp and others 1993, Jennings and Hayes 1994) , but few studies have actually investigated the impacts of grazing. Bull and Hayes (2000) found no differences in the number of egg masses or recently transformed Columbia spotted frogs (Rana luteiventris) between grazed and ungrazed ponds in eastern Oregon. In Nevada, adult Columbia spotted frogs were associated with sites with significantly less grazing pressure than sites without frogs, although there were no differences in a subsequent year (Munger and others 1996) . In our study, relative abundance of amphibian larvae did not differ between fenced and unfenced ponds, although we did not determine recruitment into the adult population. Trampling of egg masses did not occur in our study area because livestock were not present until June, and by then, the eggs had already hatched. Trampling of recently metamorphosed individuals may occur at unfenced ponds in August and September.
Fenced stock ponds provided a greater diversity and density of birds in forested habitats than unfenced ponds; this was likely because of the difference in vegetation surrounding the ponds. Amphibian larvae did not detectably benefit from the fenced ponds. These findings may suggest that livestock grazing did not have a negative effect on reproduction in the amphibian species considered, although survival and recruitment were not determined. These findings suggest that fencing at least a portion of the periphery of ponds with livestock grazing may be justified if avian abundance and diversity are considerations.
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